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STM Invented 1981 (Binnig et al., Phys Rev, Lett. 49, 57 , 1982)

STM in 1985 – Groups with Instruments
IBM (Zurich, TJ Watson, Almeden)

ETH Zurich
Stanford
UCSB

UA Madrid
Nijmegen, Netherlands

Ford Motor Co., DearbornTohoku U., Japan
Tskuba, Japan

Bochum, Germany
Munchen, Germany

(inferred from the proceedings of the first international conference on STM, 
1986)



STM in water: the “dipping duck”
• Paul Hansma’s instrument at 
UCSB (Science 232 211 1986)

• Sketch at lower right shows 
modification for applying an 
electric field with which to 
deposit  DNA electrochemically.

• First trials late 1985 –written up 
in a January 1986 (unpublished) 
report



Experiments with DNA at UCSB
(from Jan 29,1986 report)

• Nothing stuck to graphite

• Tried gold on glass

About 500Å
square.  The 
‘hills are 
individual 
gold 
crystallites 
prepared by 
evaporation 
onto glass.



• 60bp double helical DNA prepared by 
sonication and filtration

Experiments with DNA at UCSB

The previously ‘smooth’ gold 
crystallites became bumpy 
like this when DNA was 
deposited.  The DNA 
appeared as ‘dips’ in the 
surface.



Experiments with DNA at UCSB:
before and after images

60bp

In this experiment, 
the same area was 
imaged before and 
after DNA 
deposition (note dip 
in upper right hand 
corner).

The work was never 
published because 
we did not 
understand the 
negative contrast 
and the 
electrochemistry 
was erratic.



By 1987: computer control and 
digital image acquisition

35Å

These were 
the first 
results that 
were both 
reproducible 
and for 
which we 
had a model 
for image 
contrast 
(published in 
Proc. STM 
1988)

DNA on Au 
in solution



DNA (?) on graphite in air, Beebe et al., Science 243 370 1989

Inspired by our 
presentation at STM 88, 
The Lawrence 
Livermore group took 
these images in 
November 1988  How 
come they could get 
things to stick to 
graphite?



DNA in water on Au
Lindsay et al., Science 244 1063 (1989)

After Tom Thundat obtained 
nice images of isolated 
molecules electrochemically-
deposited on gold, we sent 
this paper to Science.



Death of the field till the 2000’s

But we were right about nothing sticking to graphite that first night in 1985!



The ASU STM, spring 1986

x,y,z scanner 
Inchworm 
motor

Liquid cell

20:1 Lever

Built March/April 1986 with a small grant from Henry Reeves, 
ASU’s first VP for research.


